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Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certaines  pages 
blanches  ajoutees  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  etait 
possible,  ces  pages  n'ont  pas  ete  filmees. 


L'Institut  a  microfilm^  le  meilleur  exemplaire  qu'il  lui  a 
m  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-6tre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  m^tho- 
de  normale  de  filmage  sont  indiqu^s  ci-dessous. 
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Pages  wholly  or  partially  obscured  by  errata  slip*, 
tissues,  etc.,  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurcies  par  un  feuillet  d'errata,  une 
pelure,  etc.,  ont  et6  film6es  a  nouveau  de  fa^on  a 
obtenir  la  meilleure  image  possible. 

Opposing  pages  with  varying  colouration  or 
discolourations  are  filmed  twice  to  ensure  the  best 
possible  image  /  Les  pages  s'opposant  ayant  des 
colorations  variables  ou  des  decolorations  sont 
filmees  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 
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Th«  copy  filmad  hare  has  b««n  raproducad  thanks 
to  tha  ganarosity  of: 

Engineering  Sciences  Library, 
Queen's  University 


Tha  imagas  appaaring  hara  ara  tha  bast  quality 
possibia  considaring  tha  condition  and  lagibility 
of  tha  original  copy  and  in  kaaping  with  tha 
filming  contract  apacificationa. 


Original  copias  in  printad  papar  covars  »f  fllmad 
baginning  with  tha  front  covar  and  anding  on 
tha  last  paga  with  a  printad  or  illuatratad  impraa- 
sion,  or  tha  back  covar  whan  appropriata.  All 
othar  original  copias  ara  filmad  baginning  on  tha 
first  paga  with  a  printad  or  illuatratad  impraa- 
sion,  and  anding  on  tha  last  paga  with  a  printad 
or  illuatratad  imprasaion. 


Tha  last  racordad  frama  on  aach  microficha 
shall  contain  the  symbol  — ^  (maaning  "CON- 
TINUED"), or  tha  symbol  V  (maaning  "END"), 
whichavar  applias. 

Maps,  platas,  charts,  ate,  may  ba  filmad  at 
diffarant  raduction  ratios.  Thosa  too  larga  to  ba 
•ntiraly  included  in  ona  axposura  ara  filmad 
baginning  in  tha  uppar  laft  hand  cornar,  laft  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 
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L'axemplaire  filmA  fut  reproduit  grace  i  la 
gAnArositA  de: 

Engineering  Sciences  Library, 
Queen's  University 


Las  images  suivantes  ont  ixi  reproduites  avec  le 
plus  grand  soin,  compte  tenu  de  la  condition  et 
de  la  nenet*  de  I'exemplaire  film*,  et  en 
conformit*  avec  les  conditions  du  contrat  de 
filmage. 

Let  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprimAe  sont  filmis  en  commencant 
par  le  premier  plat  et  en  terminant  soit  par  la 
derni*re  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration.  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  filmis  en  commenpant  par  la 
pramiAre  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration  et  en  terminant  par 
la  derniire  page  qui  comporte  une  telle 
empreinte. 

Un  das  symboies  suivants  apparattra  sur  la 
derniire  image  de  cheque  microfiche,  selon  le 
cas:  le  symbols  — ^  signifie  "A  SUIVRE".  le 
symbole  V  signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc.,  peuvent  etre 
filmAs  ^  des  taux  de  reduction  diff^rents. 
Lorsque  le  document  est  trop  grand  pour  *tre 
reproduit  en  un  seul  clich*.  il  est  film*  i  partir 
de  i'angle  sup*rieur  gauche,  de  gauche  ^  droite, 
et  de  haut  en  bas,  en  prenant  le  nombre 
d'images  nicessaire.  Les  diagrammes  suivants 
illustrent  la  m*thode. 
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N  a  r-cciit   iiiijuT  l>y  It.  T.  KIwortliy*  ami  V.  F.  Muiniy 
llic   (lilTii^idii   <if    livilri»;;i' i<l   licliiiTii    tlir.iiii.'li    tliin 


rnlilicr  lanni^s  win  (lirru-iTil.  am 


iin 

Itt  (if  iiica-iifcnuMits 


(If  l)V   them  oil  wvcral   ^aiiiiilt's  of  lialloini   I'alirii's  wi-ro 


III   tl 


ll'M'    PXlK'niM 


("iit^  till'  amoiiiit  of  ii»*  ilitTiisiii;; 


tliniii;;li  till!  fatiric--  wax  iiioasiircil  l.y  a  Shaki'xin'ar  Kalluiro- 
iiiftiT  ami  liv  a  .laiiiiii  liil>Tfcri)iiH;tur.  A*  tin-  im-tlioil  was 
olii' (Mjialilo  of  wide  a|p|iliratioii  it  wa«  iliiciilcil  to  us«  it  in 
ilctiMiiiinli:^  fill-  |KMiiifal>ility  ol  li<|.ii'i  liliiis  to  various  j;a«f!i, 
an. I  till-  folliiwiiiy  jiapcr  dcMTilivs  mnur  <'X|iciiiii"tit-  ina<le 
f   liviln>;.'t'n    ami    licliiiiii   tliroiiuli   soap 


til. 


till 


passant-   ol 


riic  stiiilv  of  iras  transfusion  tliroiij;ti   nipnihrinionA 


tissues  i»  an  important  |iliysioli);;iral  proliN'in,  ami  it 
tlioufilit  on  tliis  aci'oiiiit  that  it  woulil  lie  useful  ami  niiglit 
|irov<)  interesting;  to  ineasiire  the  rate  of  ;;as<lifriisioti  through 
tilms  of  various  materials,  with  a  view  to  forniuhitiiii;  n  nior« 


xaet  tl 
resent. 


ifory 


iif  th 


le  iiriK'L'-s  o 


f  ;;as  transfusion  than  exist*  ut 


ISdv.  SdC.  Can.,  Miiv  l'.'l!>. 
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J«!t     I'rof.  Mt'I.HMiian  <«»•/  Mr.  Sliuvrr  «'«  f,  nnfahililjf  fi 
II,   I'riliitiiiiiiri/  Hx/trimrHU. 

In  oril  T  to  •«•«!  lli«  ii|i|>nriitii«  iiihI  tn  iiri|iiiri'  ii  working 
f;iiiiili;it'it\  »itli  tlie  iii<lriiiii»<titK,  ii  |iri'iiitiinury  >liiilv  iif  llio 
ilitlii»ii(ii  111  livilr>i);i'ti  tlirmi^li  lli>'  tul'rii'-  hih'I  liv  Kl«<>rtliy 
mill  Miii'iav  \\ii«  iiiii'lo.  Till'  :i|>|>anilii«  ic-ol  ainl  lli>'  iiii'tlinii 
•if  .'Kiiiiiililiii);  It  nw  till'  >aiiii>  !!'•  ili'^fi-ilii'ii  in  tiirir  papi-r. 
Till'  lulirii'^  ti-t'il  liv  llii'iii  wiTM  iiiKirti'.l  a»  a  iir|>aruliiig 
ilia|ilir:i^iii  in  an  uir-tiyiit  ilniiii-liki>  m">m'1.  TwinjaM-'t  wcrn 
lii'iMi;ilil  iiilii  tliii  liriini,  iiiK'  on  i'iili<<r  >iilu  of  tlii>  jalitii',  tiiiil 
tlii'ir  liuii>l'ii<iiiii  «■•«  iliitiTiiiiiit- 1  liv  ln-ifii  iin  tin-  yam'*  liy 
liipani  III'  till'  iii'-triiiiii'nl'*  ni''ntiiinr'l  aliotc.  I''iir  a  lull 
.li'v'ri|iiiiiii  III'  til"  >liiiki'i>|'>-ai'u|>|>araiiiK  tlii'  riuilt-r  in  n-fi-rreil 
til  llii*  |'.t|"'r  li>  hlhtiirtliv  aihl  Aliirrav.  It  will  miDicii  )ii*re 
to  >av  that  till'*  a|i|'aratii'>  xmk  iiiu'Ic  Iiv  tin-  I 'iiliiliri'l|{<t 
Si-ii-tiiilii-  Innti'iiiiicnt  t'li,,  ami  tliiii  it>  |ii'ini'i|iii'  i"  lia«i'il  on 
till'  \ariatiiin  in  ri->i-lanri>  nl'  a  Inati'il  |iliiliniini  rml,  I'oiiitti- 
tnlili;;  olli'  liraiu'li  ol  a  Wlnal^tiiiii'  ltriil;;u  i.ircnil.  when  tile 
tin-  iiiiNtni'ti  >iiiruiiniliii^  tliti  <  'll  lia<iit'<  tliHrniiil  coii'liii'livily 
varii'il  liy  i'lian;;rit  in  il->  ('oiii)iiiii''nt  |iiirt<.  Tln'  two  iiit'thoiU 
ailo|iii'il  wvri'  (  I  I  to  pax  a  (■uniiiiiiiiii'otix'atn  of  |iiii'i'  air  and 
oMi-  of  |inri'  Inili'o^tMi  «in  ii|i|>ii^ilH  itiiliK  of  llir  f  iliric  a*  a 
iliviiliii;:  ilia|>lini;:ni,  ami  (!')  to  i'nrlo>i)'  a  known  ijuantity  of 

Iiin'H  air  on  on«  '•iilx  ami  to  |iii>4  a  lontiniioui  ^Iri'aiii  uf  |iiiru 
lyill'o^Hn  paxt  tlir  otlier  Hiilu  of  tlu^  faliric. 

In  till'  [iri'sent  ('X|ii'ririii'iit*  Imtli  nii'lIiiMl"  wito  followi'il, 
but  j,'a«  ti-.t»  WITH  niailn  with  tlin  katliaromi'ti'r  only.  It 
was  foiinil  that  2ll''t'.  wan  a  niori*  siiitalilii  t«iii|i>-ratiir«  for 
workin;;  at  than  l.'i  •""tl.  as  |iri'vioii>ly  ii«oi|  liy  Klworthy 
uml  .Murray,  Thr  iiit'a«nri>nii'ni'«  olilaim-il  \v»«rt'  niaili-  liy 
ki'<i|iiii;:  the  iH'rincanictfr  nml  ('onnexioii-i  in  u  thi'rinu7<tat 
tit  Ifl)  '))('.,  till'  varialiiiii  in  ti'iii|ii'niliiri'  ln'iii;;  nut  mure 
than  (t^-2f. 


Ill,    *„/,/.,., /,■,>». 

Till'  kalliariiini-tir  ii-^i'il  to  ili'turt  •mill  |><'r<'i'nta|;i>s  of 
hvilrouen  or  of  hi'liiiiii  in  air  hail  aiit'aiy  lnTn  calilirateil  for 
liiilh  ;:ast'-<  ;  Imt  ihi'  caliliration  wa-  cliiM'ki'il  l>v  noting  tho 
;;aU;iiioim'li'r  ilcth'xion-  for  a  uivcii  >a'ii|ilo  of  y:!-,.  ili-iliii'in;; 
till'  |ii'rii'nta;.'i'  of  hi'iiiiin  or  liMJrojiii  |irr-<'nt  from  tlii' 
(•alilir:itioii  curvf  ami  then  i'lii'ckiii){  the  re«iiit  liv  ai'tuullv 
wiji;^iii:i;:  a  kno.\n  \oliimii  of  lhi«  •amiilii  Atniliril.  It  wax 
fmni'l  lliai  ti:a  valui"<  olilaitn'l  liy  tliu  lallor  mi'lliml  liit«il  in 
very  rlo-ely  with  tliH.  calilirati.in  oiirvd  of  MKvortliv  anil 
Murray,      It    uiav  In-  >lati'tl   ui>rii  that   in  their  work  it  hail 
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If  pii  wvll  I  «iul>li.|i<'c|  iliat  iti»  ciirvp  Mhtuiiuil  liv  plowing 
uiilviiimiimh  r  .l.'tli\i..iiii  upiin.f  f..-ici.|iiii;;ii,  of  lu'ilm>;iii  ..r 
liiliiim  |ir«'witl  in  u\r  «n«  :i  .friii>.|,f  lin.'  llir.ninli  dm  orii.in. 
Til.'  nililiriititMi  •.Ii.in.mI  iIkiI  (  |)  jy.t  i„,ii.  rl^H.'sion  on  lln> 
mulii  I  nifiri'  rioiii  til.'  ;:iil\iiih,m,iir  r.  |.rf..fnii'.|  I  i^r  n-nr. 

Iiy.lroami  in    iilr.   ;itni   fj)    |i;:t  nini.  .|.ri.Nion  ..ii    tl iiIh 

I  Mnti»  fr4.iii  ihi'  j;iil\!ihntii.i,.r  i(|)ri'si  .tcil  I  ^,^^•  coiil.  of 
lifliiini  in  itir. 

Till'   ftilluuiii;;   liil.lc  ^ivc-  a   .'iiiii|iiiriiiiin  of    tin'    ri'milu 

•■]''i'i I  '••  '111'   l'n-1'iir  i'\|ii'iiiiirnl''  Hilh  tlio«'  nlitiiiii«il  liv 

Klwoitliy   iiU'i    .\|iiiiiiy    wIh'Ii    iiiin;;   llif    «utii«   liiKrii-.       lii 

tlU'll  «U-i'   lllf   |..'IIMrill  ililN    i.    ;;i\.ll    li%    {..inj;    r|„.   iiKliilii'r  of 

litn-  of  iiikt  |>iTiiMiiiiiiy  1  i.i|ii;ir..  riicfii'  of  u  I'ul.iic  in 
1'  I  111  111  I*  : — 
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.Mrlh.Ki  II 

I'.liitt 
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KmmII'.  oMtiimi  br  KIwiirilif 
■|'»iii|.,  llr  AV. 


iiM'l  .\rtrniv. 


Mrlli...l  I. 

I  Mn« 

lillrrfrniinfter. 

X4 

II 
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y  III.  I II. 
I  •iiig 
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47 
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HI 
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IV.   I'tfniiiiliilihi  iij'  I'ihiif. 

Al'tj-r  tlif'  picliiiiiiiiirv  <'X|i»'iiiiiriit.i  liini  lieeii  iiiuii.'.  an 
'itlom|it  was  iiiaiiu  to  <'iii|ilipy  iIih  >aiiiit  iiii'IIkmI  in  iiuikin;;  n 
cl.tiiMiinaliiiii  of  till'  liaii'fii>i..ii  nf  huiinj-.n  ami  of  lieliiun 
tliroujjli  a  soap  lilin.  ."^ir  .laiiio  l>.\xa'r  t  in  a  |ia|.er  iTu^fntcil 
lit  a  iiiceljii;;  of  tlia  Ifoyal  lii.>itiliilioii  of  (Jmit  Biifain  in 
•lull.  lUI",  ilfgcriliuii  many  iiiti'rn>liiij;  i-xiiciiiiu'lils  with 
l')ii;(-livfil  .-oap  hiiMilc!*  niul  tiliiis,  amonj;  tliciii  li*in;i  a 
ti«t»'iiniiialion  of  wliut  he  call-i  "  j;as  iianifon-nc  "  liiron};h 

•    Till-  fiiliric  iMiiiibfM  refer  to  Miii|<lri  uf  hnll.imi  lubrn  >  ilciorib«il  id  th( 


piilirra  li«  Klwonliy  iinl  Murniv 


t    I  liv 


I'l 


Soli|i    lllil.l.l.'s    nf     l.niijr    lliiiiili' 


prmpiilfd  at 
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L'T.'i      Trot'.  McLi'iiiiiiii  Kiiil  Mr.  Sliavor  on  l',rm,'(xl<'il'ihi  of 

liiilililc!   ill   liviln>>'eii 


IhiM.I 


liv  hiDWiii"    :i    li\  ilni;'i'ii 


iriliii;i  till'  ili'iTiM-c  ill  iliniiii'Irr  :i*  tiiiii'  wciil  on 


ll;;lll     i'\ci>H     |ir 
Mill  W.I-  lilii  f\f( 


<lll<'  to 
iii-iile   llic   liiil'Mf.       \\  liiit    lie 
if  till'  rail'  oT  "US  (iilVii-ioii   out  ward 


oviT  till'  rail'  liiwalil  Ihnilljfli   lln'  lilill,  ai 


il  III'  I'oIIIkI    llial 


tin-  >oa|i  Kiilil.ic  111',  aiiii'  ill IT  Mil'  j;a>  Iiiili-lcliiu'c  licraiiii' 

ifi'fali'i.      Ill    till-   iiit'M'iil    rNjii'ii Ill    lilt'  ciiilcavoiir  wa-  lo 

.It'teiiiiiiH'  liii'  actual  r.iio  ot  ;;as  lluw  |iiT  si|iiar<'  i-uiiliiiu'lin 
tliriiii;;li  tin'  lilm.  k-'tpin;;  tlii'  tiliii  .•l^'  maily  .'.iislaiit  in 
i'oiii|>o>iliiiii  ami  tliickiif--  a-  |'o-»ililt'. 

\'.     />,  .irri/'ti:'.'  11/  A/'ji'ir  ilii.'. 

A  -mall  cviin.liical  lua--,  .'liaiiilMT  i-i'i-  Mh-.  I)  was  iiiaili' 
for  till-  lilin  in  two  -iclinii-  with  a  miiuiihI  lirass  joint,  wliiili. 
vlii'ii  I'oMii-il  with  soil  wax  ami  iii-c-tiI  Ioi;i|Iu'|-.  iiiailc  lln' 
v.'s-«'l  air-liulil.  Kai'li  -I'l-lioii  wa-  II  <iii.  ill  iliaiiiitrr  ami 
7-tl  cm.  in  li.i;^lii.  Iiaviii;:  iiilit  ami  outlet  liilic-  a-  -liowii  in 
till'  ilia^iaiii.  Tlic  top  -■ciioii  A,  ii;;.  I.  was  closcil  liv  a 
willilow  ol'  plate  >:!as«.  •■,  put  on  willi  lianl  wax,  -o  that 
when  a  Miiiici'  ol'  ..^ht  wa-  licM  .liicctly  over  the  cliaiiiliei . 
its  iiiiiiee  ill  the  lilin  coiiM  lie  .|i-lincliy  >een  ami  in  tlii-  way 

(he  charactei-  of  tlui  sniliM I    the  lilm — w  licthei- concave. 

convex,  or  plain  —  wa-  Kimw  n  at  once  liy  the  character  ol  tiie 
iiiiaee  province  I.  Kn.iuin;:  ihu  ciirxatiiie  of  tiie  lilm  one 
coiil'l  ailju-t  the  pre-- nil-  of  hyilroueii  ainl  air  on  eitla'i  ^i^ie 
very  :u'cui:itel\  ami  -o  a-  lo  k.ep  the  lilm  ]ilane  uml  there- 
fore eliinii  ale  the  .litlii-ioii  .liie  to  exec--  |ivc--iire  on  either 
,i,li'.  'I'lie  lira—  liii:;  < '.  li;;.  1.  -iippoitin^i  lln-  lilm  wa- 
•l".'.'i  i-iii.  Ill  ili.imi'lii  .  anil  eioiiml  liuwii  to  a  sharp  eil;;e. 
An  annular  iliaiinel.  I  >.  wa-  maile  in  the  oiiler  Jiail  of  the 
siipportine  rill;:,  ami  the  wlmle  solilered  in  tic  lower  section 
of  the  lilm  chaml'er.  Iea\iiij;  alioiit  <»  I'l  em.  of  the  hrass  rini; 
proji'cliii;;  aliii\e  the  wax  -iirlace.  In  this  way  the  j^oft  wax 
iiseil  in  makiii;.;  I  he  joint  air-tieht  wa-  preveiiti'il  from 
coiitaminaliiie  the  lilm  ami  ilcftrnyin;::  its  surface  tension. 

To  overcome  the  ilitlidilty  of  evap 'ration  an  I  ilraiiia;.'e 
from  the  tilm.  th.it  i-  I"  keep  it-  ( umpn-ilioii  aid  tliicUncs> 
coii-tant.  the  air  aii''  liy.liiii^eii  unci  Wi-n-  Imth  ^atliralcil 
with  v^i'er  \apimr  liefi.re  eiiteriiie  the  cliamher.  ainl,  in 
aililitiiiii,  a  iiie:in-  ol  a.iilin;:  -oliilioii  lo  tije  tilm  was  prov  iileil 
ill  the  follnwini:  \\  i\.  .\  lieiit  tiilic.  T.  wa-  iii>erfei|  in  the 
upper  i-hamlier  a-  iioli.alril  in  the  iliai.'ram.  having'  a  thi-lle 
lulie  c  iiineitcl  lo  the  outer  emi  ly  riililier  luhine.  .\  small 
auiouiii  of  ihe  >a^ne  -oap  -oiiiiinii  iiseil  in  inakiii;;  the  tilm 
wa-    p'liiie  I    iiiiii    ilie    thislU    iiihi-   .•iiiil   a   ilrop   of   this    wa- 
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jillovvuil  lo  fall  on  tin-  filip  ;il  elicit  int.'iviils  (>:iy,  every  two 
i.r  tliree  iiiiiinte- »,  tile  How  l.eine  leyiiilnted  l.y  a  (hillip  oil 
till'  iiiIiImi-  lulling.     Tlio  t'Xt'ej's.-oliilion  (liaineil  oH'tlie  i"il>;es 

1-itr.  1. 


.■r  the  film  into  the  luwti-  -eclion  of  tlic  eliamlier.  In  tlii?' 
wav  tlie  liliii  was  ke|>t  at  a  ]iiaeti<'ally  i-oii-lant  niaxiniiini 
lliicl»ne<is  anil  tlie  variation*  in  ililViisioii  iluo  to  eiianges  in 
the  liliii  wer«  eliiniiiateil  a-  I'ar  ar*  |)issilile. 
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VI.  Air   )  iirllil. 

Tlio  iiir  wii<  lei  in  throiinli  a  T-tiil)0  A  (st-e  fij:.  2),  wliu'li 
]i.'riiiilt<'il  llic  r:it('  ol  (low  to  In'  Viiriril  1)V  r:ii:-iiiM  or  lowi'riiifi 
till-  \v;itcr  Icxfl.  Willi  iiiiy  ^ivfii  lovcl  iho  iiroMirc  «iis 
iiiljii~ti(i  <(>tliat  llic  air  :il«":i\>  ;;fiillv  Imlililcil  lliroiifili  tiitf 
lia-o  of  tlio  'I'-liilx'.  In  it^^  <c.iii>.«  liiioii;;li  the  .•■v-Icim  llit- 
air  fia-x'il  tliioii^li  a  loi.pcr  warniiii;;  coil  U  ami  two  tiiln'S 
lillfii  \villi  colloii  wool  iiioi-lciMMl  «itli  ;;l\<<-riin'  so  as  to 
cliiiiinati'  .'ill  dii-t  |iarliclcs.  as  it  was  roiiiiil  tliat  llif  iiilro- 
(luclioii  .  r  ilii^t  I  arliclos-ooii  canscil  iln'M.ap  film-  to  niplinr. 
It  "lis  (Ikii  1miI)I.|<i1  throiijih  water  ami  lf<l  tlirou;:li  a  jia>- 
iiuttr  whicli  iii"a-ui<Ml  ilic  rale  oi'  flow.  Kiimi  llic  ^a-inctrr 
tlic  air.  satiirali'il  witli  water  vajioiir,  was  led  lliroii;;li  tlio 
lower  -eetioii  of  tlie  film  cliaiiilier.  1>,  sweeping;  out  with  it 
tlie  livdrojifii  ;;as  wliicli  ililTii-ed  tliroiieli  tlie  film.  From 
tlieretlie  air  was  ilrieil  in  tlie  jilios|  lioriis  peiitoxiile  tiilies 
K  and  K'.andte-ted  li\  tiie  katliaroineter  K.  tiliallv  luiljliliiij; 
out  tlinnioh  the  watei  in  II  at  a  |ire>-iire  of  al-oiit  1  em.  of 
water. 

VII.  '/'.(.-    Ciiriiil. 

Till-  ^as  cireiiit  shown  in  fij;.  2  was  somewhat  similar, 
exee|it  that  the  eas  was  tested  hffore  enterinj;  the  film 
ihaiiilier  hy  !i  purity  meter  P.  of  the    katliaroineter  type, 

I'ic  -J. 


"^"^ 


and  then  jiassod  tIiron};h  the  cotton  wd(d  tiihes  U  and  W, 
liMlilil«d  thron;;li  water  in  the  liottlu  S.  and  tlietiee  to  the 
film  chamher,  and,  finally.  hiiMilod  out  throiio;li  water  in  U, 
at  a  pre-siire  of  alioiit  I  ;Mii.  of  water.  Tlw  prossiir(i  of  the 
^as  ill  the  eireuit  was  altered  very  sli(:litly  iy  adjuslinir  tlio 
tube  I',  so  that  ihe  film  surface  remained  plane.  Tlii-  rate 
of  flow  ii>ed  was  ahoiit  2  litres  per  hour. 


wm 
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VIII.   (letifiiil  I'rofidiiie. 

Wlinii  rciuliiijts  wciv  lakfii  \\w  air  ami  tlic  j;a^  uiiilor  tost 
Wfi-c  allowfil  ti)  How  ]ia«t  lli«  liliii  until  tlio  katliaroiiustcr 
icadin;;  ;;ivin^  the  |M'i'centa){«<  of  ;xas  in  \\»'  air  was  stt-ady. 
This  ••(■(|uiif(l  1)111"  li:iir  liour,  iiiid  then  ri'ailiii;;s  wit*' takuii  at 
two  iiiiiiiiti'  inti-rvais  lor  I'orlv  iiiiiiiili's, juhI  iiotc  was  taken  oF 
till' rale  nf  flow  ot'air  l)V  nn'an>  oF  tin- f;as  nictiM'.  Tliisran;i«<l 
Iroin  2  to  1(1  litr«'s  ji -r  honr.  After  one  set  of  reailiii^is  was 
taken,  if  llie  tiini  still  reiiiainul  ilitaet,  llie  rate  of  lir  flmv 
was  elian^ied,  ami  alter  eonilitioiis  liei'anie  steady  a;;ain 
another  set  of  resnits  was  ohtained.  In  this  way  as  inaiiy 
as  fonr  sets  of  readiiiijs  were  taken  without  renewing  tiie 
liliM. 


X.   Siitifi   >ioliilii) 


Tli(^  siia|)  '.ihition    iise.l    >vas  o-ie    made   up  aeeordiiiy;    to 

Iiovs"   fornnila.   and   nmiaiueil  i    per  eelit.    sodium    oleate, 

21  |ier  ei'iit.  j^lveerine,  and   74  per  cent,  water,  with  u  fow 
drojis  uf  stroll;;'  aiiinionia. 


XI.   II,  fill  Is. 

The  lollowin;;  are  the  results  ohtained.  Tlio  last  coliiinn 
;;ives  tile  nuinlier  of  eiiliie  oentiim'tres  of  ;;as  transfusiii}; 
tiirou;;li  one  sipiare  eentimetre  of  tiini  per  hour. 

The  readin^is  wfre  taken  at  room  teniperatnre  wliieh  varied 
sli"iitlvas  »iio\vn  in  thetidiie.  However,  taking  the  avera;;e 
valu's  olitained  t<n'  the  two  ;;a>es.  we  liiid  the  ratio  of  tiie 
traii>fu>ion  of  helinni  to  that  of  hydroM;en  to  he  tf70.  In 
llie  ease  of  l)alloun  lahrics,  KIworlhy  and  Murray  lound  this 
ratio  to  he  i)m'i7.  KKpre-sin;^  iheaxi'i-a^fd  results  lor  hydro;;rn 
and  helium  in  the  ea:<e  of  a  >oap  tilm  in  tiie  same  terms  as 
the  permealiiiity  of  lialiooii  fal)rics.  we  tiiid  the  permeahiiity 
ot  lihiis  to  lhc'«e   ;4a»es   "iven    liv  iOlwoilhv    and    Murrav  for 
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liv'lioiTcii  to  liH  '.''iOancl  tV  licliuiii  i'llO  litres  per  si|iiare  mot  re 
per  il;iv.  For  llii'  most  lii^rlily  porous  '!,illooii  fulirifs  tesloil 
iiv  KIwortliv  and  Murray  the  traiisl'iisioii  oi'  liyilro^^t-ii  was 
oiiK-  alioiit  lit'O  litres  per  square  ini'tre  per  day,  and  of 
lirliiiui  7'1  litres  per  S([iiarc  metre  per  ilay.  It  is  iiiturestiii;; 
to  note  that  while  soap  tilms  were  very  miicli  more  permeahle 
to  livdro;;en  and  helium  liian  were  the  lialloon  laliries  tested, 
the  ratios  of  liie  periinalii'.ities  ot'  liotli  falirics  and  rilms  to 
the  two  eji^cs  were  |iractii-allv  thi'  same.  This  is  the  more 
iiiiere-tinii  when  il  is  eonsiden'd  ihat  while  in  the  case  of 
the  liliiis  the  memhr.ine  was  of  the  eontiiinous  tvpe,  in  tlie 
<•;  of  the  falirie  there  was  a  possihiliiy  of  tiie  diaplira<{m 
lii'ing  diseontiiiuous.  It  may  lu,  liouover.  that  on  account 
of  the  falirics  lieiiig  '•  doped  "  the  discontinuity  relerred  to 
was  ne;^ii;iilile.  In  this  case  the  process  of  transfusion  of  tlio 
•rases  thrcu;,di  the  siihstanco  of  the  laliric  would  ]irolial)lv 
tie  of  the  same  nature  as  that  of  transfusion  throueji  the 
lilms. 
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XII.   lii[i'iision  of  lltidriMieiithrinKjh  Wet  ai:d  Ihij 
Cotton  J\tl'rii\t. 

Some  exporimcntx  were  iiuuit'  on  the  transfusion  of 
livilroyfii  tlirmi}{li  a  eKiscly  wovon  cotton  fabric  when  wet 
Mid  uUo  when  dry.  Wlicn  this  faliric  wiis  dry  the  ;;ji.h 
dilViHcil  tiiroiiyli  it  so  rapiiily  that  it  was  inipossihlo  to  ohtaiii 
a  iiK-aiiiire  of  the  rate  of  transfu<)ion  with  the  katharonifter. 
On  thi-  other  hand,  wlien  thi'  fabric  was  thoroujjhly  wetted 
with  distilled  water  it  was  found  tliat  the  translu^iou  of 
hviiroiien  throufjh  it  was  so  slow  that  it  could  not  he  detoeled 
with  tlie  kalharoineter,  even  when  the  rate  of  flow  of  the  air 
|iast  the  fabric  was  reduceil  to  as  low  a  value  as  1''4  litres 
per  hour. 

It  was  noted  in  the  ex|ierini('nls  on  the  transfusion  of 
hydroi^en  throueh  soap  lilnis  that  as  s^^n  •)<«  t||«  film  liceanie 
thinner  than  the  r(»d-j;reen  sta^e  the  rate  of  difTusion  rapidly 
increased.  It  is  evident,  theretDre,  that  the  rate  of  <  ifl'usion 
depends  very  lar;j;elv  on  the  thieUness  of  the  films  ust  d.  In 
the  ease  of  the  wet  cotton  fabrics  the  thickness  of  the  water 
films  tillini;  up  the  interstices  was  very  much  j^reater  than 
that  of  the  soaji  tiims  investigated. 


XIII.  S)ainniif>i  nf  Ix'esiiltn. 

1.  The  rate  of  difTusion  of  hydrogen  through  a  series  of 
balloon  fabrics  has  been  deformiiied. 

2.  The  permeability  of  soap  tdms  whose  thickness  corre- 
sponds to  the  red-gieen  stage  has  lieeii  foi^nd  for  helium  to 
be  ()70  litres  per  sipiare  metre  per  dav'  and  for  hydrogen 
'.ttiO  litres  per  sipiare  'tietre  |)er  day  at  20°('. 

."?.  The  rate  of  lra!i>lusioii  of  helium  through  soap  films 
has  been  shown  to  be  tl"70  ot  that  of  hydrogen  through 
similar  films. 

4.  The  (liH'usion  of  hydrogen  tln'ougli  water  films  filling 
the  interstices  of  a  wet  cotton  fabric  has  been  shown  to  be 
very  low;  with  soap  films  showing  interference  colours  the 
rate  of  difTusion  of  both  hydrogen  and  helium  was  found  to 
bo  consideriilde. 

The  Pliv«iriil  l.alminton . 
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